INTRODUCTION
Diabetes mellitus is a metabolic disease characterized by dysregulation of carbohydrate, lipid and protein metabolism. The primary feature of this disorder is elevation in blood glucose levels (hyperglycemia), resulting from either a defect in insulin secretion from the pancreas, a change in insulin action or both. 1 It is a, 'good disease with bad companions'.
Untreated diabetes leads to significant complications of multiple organ systems, including the eyes, nerves, kidneys and blood vessels. 2 These complications are responsible for high degree of morbidity and mortality when a disease with its resultant devastating effects become so widespread it becomes the duty of oral diagnostician to combine their knowledge for the following reasons: 1. To search for the increasing number of unknown or uncontrolled diabetics so as to give them the benefit of adequate medical care. 2. To provide adequate medical care to the known controlled diabetics. Whatever may be the type of diabetes, the oral tissues reacts and produce characteristic manifestations. Oral manifestations include advanced periodontal disease, 3, 4 high rate of dental caries, sialosis, xerostomia, abnormal taste, prolonged or recurrent fungal infections, burning mouth syndrome. 5, 6 All these manifestations not only destroy the oral and dental structures but also appear as pathognomonic to oral diagnostician in routine examination and screening program of oral cavity in detection of oral diseases. 3, 4 With such insight and background, the study was carried out with an aim to investigate oral manifestations of type 2 diabetes mellitus and identification of oral complications in controlled and uncontrolled diabetic patient groups in South Indian patients. The four-fold objectives that helped in comparing the various oral manifestations in patients with controlled diabetes to those newly diagnosed diabetics or uncontrolled diabetes were: (1) To study whether type 2 diabetes mellitus patients have abnormally advanced periodontitis, (2) to know the prevalence of any specific oral mucous membrane lesion in diabetes mellitus patients, in response to an injury to the oral mucosa, (3) to study the prevalence of opportunistic infections in the oral cavity of diabetes mellitus patients, (4) to know whether any oral reactionary changes are present in such patients.
METHODS
The study was conducted in Department of Oral Medicine, Diagnosis and Radiology, Ragas Dental College and Hospital, JAYPEE Chennai, Tamil Nadu, India. The study group consisted of 100 patients of both sex and different age groups. The subjects were selected from regular outpatients visiting the department.
A written consent to be a part of the study was obtained from the study subjects. A detailed extraoral and intraoral clinical examination was carried out by adopting the methods of Kerr, Ash and Millard 7 and relevant findings were noted on the proforma.
Among the outpatients attending department, 50 patients that were previously diagnosed as diabetics by their physician and were on oral hypoglycemics and adequate dietary control were kept as controlled group. Whereas, 50 patients that were randomly diagnosed as diabetics with reference to their symptoms and oral findings were kept as uncontrolled group. Blood sugar (random, fasting, postprandial), urine sugar, urine protein were investigated for all the patients.
Then the patients with reactionary changes and opportunistic infections were subjected to cytological and histopathological examination for confirmation of diagnosis. The correlation of periodontitis was done radiographically for bone loss evidence by OPG. The data collected were tabulated and subjected to statistical analysis using Chi-square test and contingency coefficient.
RESULTS
The study subjects who were totally 100 in number were in the age group of less than 40 to above 60 years. They were divided into four groups as per their age among 50 controlled and 50 uncontrolled diabetic patients. Group I had equal number of 14 (28%) controlled and uncontrolled diabetic patients respectively; group II 22 (44%) controlled diabetic patients and 16 (32%) uncontrolled diabetic patients. Group III constituted more number of uncontrolled diabetics 16 (32%) as compared to 11 (22%) patients of controlled diabetic whereas, group IV had 3 (6%) and 4(8%) controlled and uncontrolled diabetic patients respectively. The mean age of controlled diabetics was 46.9 years and uncontrolled diabetics was 48.02 years.
A higher prevalence of female patients in controlled diabetics and male patients in uncontrolled diabetics was recorded.
Various oral symptoms including altered taste, numbness, tingling sensation of oral mucosa and burning mouth were observed in both controlled and uncontrolled diabetic group of patients. The distribution of symptoms in both diabetic groups were compared, and found to be statistically significant on analysis (Table 1A) .
Various oral findings were observed and recorded in both controlled and uncontrolled diabetic patients. Higher prevalence of periodontal abscess, sialadenosis and coated tongue was seen in uncontrolled type 2 diabetic patients' group (Figs 1A, D and E). Presence of candidiasis and pyogenic granuloma that was recorded in both diabetic groups was confirmed on exfoliative cytology and histopathological examination respectively (Figs 1B and C).
Lichen planus was also seen and confirmed histopathologically in 1 (3.57%) female patient of controlled diabetic and 2 (8.69%) female patients of uncontrolled diabetic group (Fig. 2 B) . The results were found to be statistically significant for various oral findings except for lichen planus (Table 1B) .
The correlation of periodontitis was done clinically and radiographically. Around 22 (44%) patients had mild bone loss, 25(50%) patients had moderate and 3 (6%) had generalized loss of alveolar bone in controlled diabetic group. Among uncontrolled diabetic patients, 4 (8%) had mild bone loss, 36 (72%) patients had moderate and 10 (20%) patients had generalized bone loss respectively. Overall, radiographically bone loss was more in uncontrolled diabetics and the results were statistically significant ( Fig. 2A) (Tables 2C and D) .
Equality of mean was estimated for all 100 diabetic patients for random, fasting and postprandial blood sugar investigations that were carried out in general hospital. Standard deviation was also tabulated and compared among both the groups (Table 1C ). The presence of oral candidiasis in both study groups that was confirmed on cytological examination had more number of positive smears in uncontrolled diabetics 15 (30%) as compared to 1 (2%) patient of controlled group (Table 2A) .
Pyogenic granuloma was also confirmed histopathologically in 1 (2%) patient of controlled diabetic group and 5 (10%) patients of uncontrolled diabetic group (Fig. 2C) . Clinically diagnosed lichen planus was also confirmed histopathologically in 1 (2%) patient of controlled diabetic group and 5 (10%) patients of uncontrolled diabetic group that carried no statistical significance (Fig. 2B) (Table 2B) .
DISCUSSION
Diabetes mellitus is a chronic metabolic disease known to affect oral disease progression. For every four known cases of diabetes, it is indicated, there are three undiagnosed cases. Oral physicians have an opportunity and responsibility to promote good oral health that may significantly affect the oral health of such patients. In our study, emphasis is placed on recognizing symptoms in uncontrolled, undiagnosed patients and comparing them to controlled diabetic patients in order to explain the inadequacy of routine dental care as well as to promote proper oral health behaviors and practices that limit the risk of complications in both groups.
Exacerbation of dental infection may put a well-controlled diabetic patient out of control. A dental emergency can rapidly become a medical emergency and can endanger the life of a patient. It is imperative that early recognition and control of diabetes, coupled with appropriate therapy constitutes the best available approach in the management of oral manifestations of diabetes mellitus.
Taste is a special function of tongue due to taste buds. Uncontrolled type 2 diabetics have a blunted or altered taste sensation which displays a degree of speciality to glucose, is partially reversed after correction of hyperglycemia and is independent of somatic or autonomic nerve function. The taste abnormality may influence the premorbid choice of nutrients, with a preference for sweet-tasting foods, thereby exacerbating hyperglycemia. The observation of altered taste in our study was more in uncontrolled diabetic group and the findings are in accordance with Perros P, Counsell C and Wallace T et al. 8 Numbness is due to neural changes because of high content of sugar and is therefore experienced more in uncontrolled or unaware diabetic patients. It could be attributed to neuropathy associated with hyperglycemia. This symptom was found to be statistically highly significant for uncontrolled diabetic patients and compatible with findings of Collin HL, Niskanen L and Uustitupa M. 9 Gibson J et al (1990) 10 supported that type 2 diabetes mellitus manifests with oral symptoms other than polydipsia and such oral symptoms should not be overlooked as they may be the primary or only manifestation of uncontrolled type 2 diabetic patients. This present study recorded the symptom of tingling sensation in majority of uncontrolled diabetic patients and similar findings were also reported by Gibson J, Lamey PG and Frier BM et al. 10 Diabetes is a likely cause of burning sensation in the oral cavity.
Insulin increases the rate of glycogen, lipid and protein synthesis and it maintains a balance between anabolic and catabolic processes. It would seem possible that lack of insulin would encourage the catabolic processes within the oral mucosa, making the tissue less resistant to wear and tear leading to glossopyrosis and stomatopyrosis.
In this present study, it was recorded that 20 (40%) patients with uncontrolled diabetes had more of burning sensation of tongue as compared to 8 (16%) controlled diabetic patients and it was in accordance with studies done by Basker RM et al (1978) , 11 Gibson J et al (1995) 10 and Collin HL et al (2000). 9 Signs of salivary gland enlargement mainly parotid were also observed in majority of uncontrolled diabetics as compared to controlled diabetics. Parotid gland enlarges because of cellular hypertrophy and accumulation of fluids. This may be due to microangiopathy of blood vessels in which vessels constrict and there is less vascularity. The association observed in our study was striking and in accordance with previous studies of Russotto SB et al (1981) , 12 Murrah VA et al (1985) 13 and Quirino MRS et al (1995). 14 Patients with diabetes mellitus have an increased susceptibility to periodontal disease. The mechanism in explaining susceptibility of individuals with diabetes mellitus to periodontitis can be due to microangiopathy, alterations in gingival crevicular fluid, collagen metabolism, host response and altered subgingival microflora. 15 In our study, radiographically evident alveolar bone loss was more in uncontrolled diabetics and it justifies the linear relationship between the carbohydrate intolerance with hyperglycemia and widening of periodontal ligament space. Uncontrolled diabetics are more prone to periodontoclasia therefore it (diabetes) acts as a metabolic stressor thereby decreasing the resistance of periodontal tissues to local irritation and influences the prevalence and severity of periodontal destruction. The clinical and radiological diagnosis were correlated and found to be in accordance with Rosental IM, Novaes AB et al (2000) and Albercht M et al (1988) . 15 Periodontal abscess is an important observation in diabetes mellitus patients and severity occurs due to multiple factors like tissue resistance and reduction of tissue immunity. In our study, it was found that 5(10%) patients of controlled and 20 (40%) patients of uncontrolled diabetic group had multiple periodontal abscesses and results were statistically significant in accordance with Holdren T et al (1993) . 16 Candidiasis was also prevalently observed along with the coated tongue in uncontrolled diabetics as compared to controlled group of diabetic patients. Candida is not only an opportunistic infection in immunosuppressant but also in patients with cellular glucose metabolic dysfunction. It can be rationalized that the more accumulation of sugar in tissues favors growth and proliferation of fungus. The findings in our study were in accordance with Quirino MRS et al (1995) . 14 Lichen planus is a chronic inflammatory disease of the skin and mucosa and exact etiology is not known but psychosomatic factors are attributed as one of its cause. In previous literature, Grinspan's syndrome was associated with diabetes mellitus and hypertension. Though, it is not a proven manifestation of diabetes mellitus but an attempt was made to record the prevalence in both diabetic groups of patients. It can be argued that lichen planus should not be taken as a factor for searching diabetes mellitus patients but it can be correlated with diabetes for academic interest and not for detection or confirmation of diabetes as suggested by Vandis ML et al (1995) . 17 In this study, pyogenic granuloma was prevalent in 2% of controlled and 10% of uncontrolled diabetic patients, though it represents an exuberant tissue response to local irritation or trauma.
Finally, changes in tongue were also examined and it was recorded that uncontrolled diabetic patients had reactionary changes like coated tongue as compared to controlled diabetics. Such finding could also be thought while diagnosing diabetes apart from other established signs and symptoms.
CONCLUSION
Type 2 diabetes mellitus has a slow onset and may remain undiagnosed for years. Approximately half of those, who have similar condition, are unaware and by the time they are diagnosed diabetic complications have already begun. The mechanism underlies that the oral effects of diabetes share many similarities with the ones' that are responsible for the diabetic complications. Thus, observable evidence of diabetes in the oral cavity is very apt to be present even when the systemic substrate (diabetes) is minimally pathologic at its initial onset. From the present study it is evident that the oral manifestations in uncontrolled diabetics are more severe as compared to controlled diabetics. Furthermore, intense monitoring of prevention as well as early treatment is necessary in both the controlled and uncontrolled diabetic patients to prevent the ravaging effect of diabetes.
However, the findings of this study demand prudent interpretation due to small sample size and from a limited geographic area. Further research involving a larger sample size for a longer period is suggested to support the results of our study.
